Existing methods of academic publication provide limited opportunity to obtain stakeholder input on issues of broad interest. This article reports the results of an experiment to produce a collaborative, crowdsourced article examining a current con- 
| INTRODUC TI ON
This manuscript is the result of an experiment to produce a collaborative, crowdsourced article examining a current and controversial issue in the field of transplantation. This C4 Article examines the issue of organ allocation. The perennial shortage of organs impacts all aspects of transplantation from basic research to health policy. Unlike other areas of medicine in which the need for care exceeds available resources, the scarcity of organs for transplantation cannot be rectified by a simple injection of funds. The rationing of available lifesaving organs is a reality of contemporary transplant medicine achieved through organ allocation rules. Principles of both utility and justice inform these rules.
In the context of organ allocation, these principles are frequently in conflict. Periodic review of organ allocation policies ensures the optimal balance of the principles of justice and utility, and ensures policies are consistent with the values of all stakeholders.
This C4 Article provides a unique opportunity to acquire broad stakeholder input on several key issues related to organ allocation policy. Contributors examined six issues selected by the editors, including who should determine organ allocation policy, which policies should be adopted to increase organ utilization, what is the minimal acceptable outcome for an organ transplant, what role should patient choice play in organ allocation policy, should nonmedical factors be used in organ allocation policy, and which policies should be advanced to minimize geographic disparities in access to transplantation.
| ME THODS
Contributions were accepted from the public for a period of 4 weeks for each of the six issues the manuscript addressed. All contributions were publicly accessible during the submission and were open for public comment. A link was shared via Twitter, the American Journal of Transplantation (AJT) website, advertising at the American Transplant Congress, and word of mouth from AJT editors and C4 Article contributors. Contributions were reviewed daily by individual editorial teams. The identity of the editorial team members assigned to each issue was known to contributors, and editors and contributors were able to interact during the submission period. This allowed for clarification of the contributions and expanded discussion of issues. Editorial teams posted draft summaries of each issue when feasible, and drafts were subsequently updated with new contributions. Older versions were archived and remain available for viewing online (see Appendix 2) . Some contributions, including text, tables, and figures, were removed from the summaries due to space limitations but were retained as online supplementary material. Final edited summaries for each of the six questions were produced after the manuscript was closed for public contribution. Designated editorial comments were prepared in the final drafts. Editorial teams confirmed the identity of contributors whose participation warranted inclusion as contributors.
| D ISCUSS I ON

| Who should determine allocation policy?
Legal challenges to organ allocation policy, and the perceived increasing role of the courts in passing judgment on individual cases, were identified as problematic by contributors who believed such challenges were usually advanced by patients with significant financial resources, were unavailable to less privileged patients, and may exacerbate disparities. Contributors clarified that the judiciary does not establish organ allocation policy. Internationally, organ allocation policy is based on the ethical principles of utility and justice. In addition, some countries have established laws and regulations to which policies must adhere. In the United States, the transplant community develops organ allocation policy. Governmental agencies ensure that policies are compliant with established laws and regulations Several issues with the current process in the United States were identified as problematic. The transplant community's involvement in establishing organ allocation policy was identified as a potential conflict of interest. The ability of governmental agencies that are also responsible for the efficiency of the transplant system to manage the diverse concerns of the community was identified as a weakness and highlighted as a reason for slow, incremental policy change. Contributors were concerned about the ability to ensure the balance of justice and utility reflected the contemporary values of all affected stakeholders, as well as the ability to monitor the impact of new policies. The need for relevant metrics to assess the impact of policies and to prevent gaming of the system was a further concern. Failure to provide guidance about the goals, justification, and expected impact of allocation policies was identified as a weakness contributing to legal challenges.
Several solutions were proposed, including an arm's-length entity to ensure policies are consistent with laws and ethical principles, demanding higher accountability from governmental agencies, better mechanisms to ensure an informed opinion from all stakeholders, especially patients, and a more proactive stance by governmental agencies to ensure new and established policies adhere to established laws.
| What policies should be adopted to increase organ utilization?
Discussions from contributors on potential changes to the policy for organ allocation began and ended with the intent of maximizing organ utilization and minimizing organ discard. Current transplant center metrics demand centers focus on short-term posttransplant outcomes, though contributors called for a shift to "patient-driven" allocation metrics, such as waitlist mortality, turndown rates, and time to transplant, as more meaningful metrics that incentivize utilization. Current allocation algorithms, though improved for standard, high-quality, low-to-moderate Kidney Donor Profile Index (KDPI)
organs, have failed in efforts to match difficult-to-place organs with willing recipients and able transplant centers. A shift of harder-toplace organs to a center-driven allocation that takes into account center acceptance practices was identified as a potential strategy.
Despite the fact that when listing candidates, centers can tailor organ acceptance criteria to patient need (eg, age, hepatitis C virus positivity, high KDPI), experience has shown that some centers do not accept organs in which they have previously expressed interest.
Conversely, other centers have a history of using such organs and have expertise in matching them to recipients who will benefit. Currently, the Organ Procurement and Transplantation Network/United Network for Organ Sharing (OPTN/UNOS) does not hold transplant centers accountable for their acceptance practices, and centers may continue to list patients for organs they have no intention to accept.
Contributors also suggested batch allocation of hard-to-place organs, though batch size and whether the organs should be allocated
Editorial comment
Involvement of courts when allocation policy deviates from the law or ethical principles is necessary to preserve the system's integrity. Persons who mount legal challenges seek relief from policies they allege are noncompliant with the law in ways that are harmful to them. Seeking equity under the law should not a priori be viewed as harmful to the system. The main concern with court interference is that it compromises the system of self-governance entrusted to the transplant community.
Advocating for patients is not a conflict of interest absent personal benefit. New strategies to ensure public engagement, and to resolve tensions between relevant players with conflicting obligations, should be pursued to ensure public confidence in the system. Ensuring ethical, transparent, and science-based processes for policy development, implementation, and assessment is the best way to minimize interference by the courts. Consistency with international norms may also be useful in ensuring system integrity.
on a first come, first served basis or to the highest priority candidate a center is willing to accept the organ would have to be defined.
Batch allocation would have the advantage over expedited organ placement to aggressive centers because it preserves the concept of patient-specific allocation. This approach may not achieve optimal donor-recipient matching for these high-risk organs; however, it would preserve a center's prerogative of medical decision-making to accept or decline the offered organ for a specific candidate.
Greater expectation and broadened education to increase the recovery and utilization of donation after cardiac death ( It is necessary to optimize allocation algorithms to prioritize centers with a documented history of utilization of lower quality organs by bypassing patients for whom the organ is deemed inappropriate as well as centers unwilling to use these organs.
If it is decided that allocation of hard-to-place donor organs should be directed in some way to centers likely to accept them, the processes utilized must be designed to maintain transparency and trust in the system. In reality, making candidates aware of acceptance patterns/waitlist outcomes could indeed drive candidates to centers more likely to accept organs, although listing at a more aggressive center may not be an option for socioeconomically disadvantaged candidates and could even increase disparities in access to transplant.
Technology may be of value in the complex allocation process to account for transplant center acceptance practices. Discussions included the use of artificial intelligence or other prediction models that may simultaneously account for candidate and donor characteristics as well as center practices. This technology should also be dynamic, accounting for the increasing likelihood of discard as time and ischemia accrue. In general, contributors recognize that a more "intelligent" process for offering organs may significantly attenuate discards that are currently lost due to delayed information and timing of offers.
There is a significant need for tools and support for decisionmaking among clinicians. Specifically, providing prediction models to quantify estimated risks and outcomes for specific donors to specific recipients could provide a more objective depiction of benefit and risk and facilitate acceptance decisions. These models should account for patients' expectations for declining organ offers and potential to receive subsequent offers prior to medical deterioration or death.
| What is the minimal acceptable outcome for an organ transplant?
Establishing broadly accepted allocation policies, identifying best practices, and determining center-level performance is complicated by the lack of an agreed-upon definition of a successful transplant.
The current emphasis on graft and patient survival is viewed as out- 
Editorial comment
Little emphasis continues to be given to patient preferences.
The standards to which programs are held accountable were developed absent input from those for whom the "rules" were meant to protect. Patient preferences and acceptance of risk at the time of listing and as waiting time accrues must be a consideration when evaluating and developing further policies on organ allocation. Further, updating our understanding as patients face the reality of long wait times may provide more confidence to use higher risk organs in select patients.
Enthusiasm for more comprehensive metrics of transplant outcome was counterbalanced by such practical concerns as well as the current emphasis for advancing tools that match organs to patients based on longevity. While registry data provide estimates of the long-term outcomes at the population level, 6,7 prediction of individual transplant outcomes may be inaccurate, thus limiting the clinical value of formulas and algorithms to inform decision-making for individual patients. 8, 9 The effect of recipient age on outcomes further complicates establishing minimally acceptable outcomes.
Although patient age is a reliable predictor of outcome, and has been used in allocation algorithms internationally, 10,11 similar approaches have been criticized in the United States as ageist. A final consideration is use of standardized criteria for removing candidates from the waitlist as has been done in the United Kingdom.
14 Combined with more uniform listing and organ acceptance criteria, mandatory delisting of patients with poor outcomes could increase the probability of achieving minimally acceptable outcomes following transplantation.
| In the absence of standardized criteria, should center listing and organ acceptance practices be made public?
Contributors agreed that patients should have a major voice in defining minimally acceptable transplant outcomes. To this end, increasing the transparency of a center's patient and organ acceptance practices by publishing center-level data was deemed an important step.
In the United States, the SRTR has started to move in this direction with the release of additional data on the SRTR beta site (beta.srtr. org), including transplant rate and survival on the transplant waitlist.
However, the interpretation of these metrics will be limited without upstream information about referrals and waitlist acceptance criteria.
| What role should patient choice play in allocation policy?
Patient choice is relevant to many aspects of organ allocation to ensure appropriate shared decision-making between patients and providers.
Contributors agreed that the patient voice is important and should donors (ECD) or high Kidney Donor Risk Index (KDRI) organs, which are currently discarded at high rates. 22, 23 While the greatest benefit of using these organs may be conferred for candidates with high expected waitlist mortality, patients may not understand the risks of different treatment options. In addition, there may be some patients who should not be allocated high-risk organs, especially when risk prediction finds no survival benefit of ECD utilization for these patients. 24, 25 There may be several ways to incorporate patient choice in these important decisions that could improve shared decision-making and informed consent. For instance, novel allocation strategies for high-risk organs could incorporate data from patient surveys on (a) perceived acceptance of such strategies; (b) potential incentives for using high-KDRI organs; and (c) optimal mechanisms to communicate allocation policies to patients. Based on representative patient input, allocation policies could be redesigned to vary regionally rather than nationally. This transformation would require a standardized process for national review and revision of regional allocation policies incorporating patients' views. Another potential area to incorporate patient choice is in the organ offer process.
Contributors thought that while incorporation of shared decisionmaking during the allocation process may not be feasible, patients could regularly be made aware of organ offers declined on their behalf by transplant centers, in order to increase transparency and put pressure on transplant centers to report reasons for organ decline. 
| Should nonmedical factors be incorporated in organ allocation policies?
Contributors identified three groups of considerations under the banner of "nontraditional medical factors" that might be incorporated in organ allocation policies.
The first group of factors included psychosocial and sociodemographic factors that indirectly impact posttransplant outcomes, including nonadherence, substance use, and lack of social or socioeconomic supports. Contributors identified the inability to objectively assess the severity of these factors, uncertainty regarding the impact of these factors on outcomes in individual patients, and concerns of fairness (given the subjective and value-laden nature of these factors) as challenges to using these factors in allocation policy. Others supported increased emphasis on these factors in allocation policy and noted that current policies accept some degree of imprecision (eg, calculation of expected posttransplant survival) and include value judgments (eg, longevity is valued over quality of life). Recent studies suggest that reciprocity-based strategies may encourage ABO blood group and HLA-compatible donor-recipient pairs to participate in kidney paired donation programs. 32 Conditional nondesignated donation schemes that allow donors to limit organ allocation to prespecified groups of candidates (eg, members of a religious or ethnic group) 28 were rejected because such strategies violate the basic ethical principle of nondiscriminatory organ allocation.
Editorial comment
Reciprocity-based strategies may increase deceased and living 
| What strategies should be considered to minimize geographic disparities in access to transplantation?
Contributors provided several comments regarding the assessment of geographic disparities in access to organ transplantation and disparity reduction strategies to ultimately improve equi- 
| CON CLUS IONS
The article summarizes voluntary public contributions on a selected number of a priori issues related to organ allocation chosen by the editorial team, and it provides a broad-based contemporary opinion on the issues, informed by the published literature and refined by collective public input from members of the transplant community, as well as the editorial teams, which included content expertise (eg, legal experts, ethicists) and broad stakeholder representation (eg, patient representation, and representation of US and non-US transplant professionals from all organ groups). Given the subject matter, a large proportion of the content is not supported by evidence.
Despite a large number of viewers and contributors of the content, the manuscript should not be considered a consensus document, but rather a contemporary summary of the opinions of engaged members of the transplant community.
While considered an experiment in manuscript preparation through online, interactive, and respectful discourse on a controversial and often emotionally charged topic, the C4 Article successfully demonstrates the potential future for academic collaborations. 
R E FE R E N C E S
APPENDIX 2
The working versions of this article can be found online at the fol- 
